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±  39.6  mg (base) /kg  for  male  and  621.4  ±  83.4  mg (base) /kg  for 
female  mice.  Clinical  signs  included  behavioral  and 
respiratory  changes.  Behavioral  signs  observed  were  tremors, 
irritability,  inactivity,  disorientation,  hyperactivity, 
jumping,  and  twitching.  Respiratory  changes  included 
increases  in  rate  and  depth,  and  gasping.  Lethality  was 
observed  only  during  the  first  4.5  hours  after  dosing  and 
clinical  signs  were  observed  primarily  during  the  first  24 
hours  after  dosing.  These  results  place  guanidine 
hydrochloride  in  the  slightly  toxic  category. 
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Acuta  Oral  Toxicity  of  Guanidine  Hydrochloride  in 

Mice--Morgan  et  al. 


INTRODUCTION 

Guanidine  nitrate  is  an  intermediate  product  in  the 
synthesis  of  nitroguanidine .  Nitroguanidine  is  a  primary 
component  of  US  Army  triple-base  propellants  and  is  now  being 
produced  in  a  Government-owned  contractor-operated  ammunition 
plant.  The  US  Army  Biomedical  Research  and  Development 
Laboratory  (USABRDL) ,  as  part  of  its  mission  to  evaluate  the 
environmental  and  health  hazards  of  military-unique 
propellants  generated  by  US  Army  munitions-manufacturing 
facilities,  conducted  a  review  of  the  nitroguanidine  data 
base  and  identified  significant  gaps  in  the  toxicity  data 
(1) .  The  Division  of  Toxicology,  LAIR,  was  tasked  by  USABRDL 
to  develop  a  genetic  and  mammalian  toxicity  profile  for 
nitroguanidine,  related  intermediates/by-products  of  its 
manufacture,  and  its  environmental  degradation  products. 
Guanidine  hydrochloride  was  also  evaluated  to  define  more 
completely  the  contribution  of  the  guanidine  base  to  the 
toxicity  of  guanidine  nitrate. 

Obiectiya  of  Study 

The  objective  of  this  study  was  to  determine  the  acute 
oral  toxicity  of  guanidine  hydrochloride  in  male  and  female 
Institute  of  Cancer  Research  (ICR)  mice. 


MATERIALS 

Test  Substance 

Chemical  Name:  Guanidine  hydrochloride 
Chemical  Abstract  Service  Registry  No. :  050-01-1 

LAIR  Code  Number:  TP28 
Physical  State:  White  powder 
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Molecular  Structure: 


NH2 


+ 


h2n— c— NH2 


Cl 


Molecular  Formula:  CH5N3-HC1 

Other  test  substance  information  is  presented  in 
Appendix  A. 

Yekiclfi 

The  vehicle  for  guanidine  hydrochloride  was  sterile 
water  for  injection  (Cutter  Laboratory,  Inc.,  Emeryville, 

CA) .  The  expiration  date  was  April  1984. 

Animal  Data 

Seventy-seven  male  and  76  female  ICR  mice  (Harlan 
Sprague-Dawley,  Inc.,  Indianapolis,  IN)  were  used  for  this 
study.  They  were  identified  individually  with  tags  numbered 
84C00045  -  84C00197  (inclusive)  placed  in  the  dorsal  skin  of 
the  neck.  Two  males  and  2  females  were  selected  at  random 
for  quality  control  necropsy  evaluation  at  receipt.  Twenty- 
nine  of  the  animals  were  used  in  an  Approximate  Lethal  Dose 
(ALD)  determination.  The  animal  weights  on  receipt  (2  Feb 
84)  ranged  from  23  to  32  g.  Additional  animal  data  appear  in 
Appendix  B. 

Husbandry 

Mice  were  caged  individually  in  stainless  steel  wire 
mesh  cages  in  racks  equipped  with  automatic  flushing 
dumptanks.  The  diet,  fed  ad  libitum,  consisted  of  Certified 
Purina  Rodent  Chow  Diet  5002  (Ralston  Purina  Company,  St. 
Louis,  MO) ;  water  was  provided  by  lixit  valves  on  a  central 
line.  The  animal  room  temperature  was  constantly  monitored 
and  maintained  in  a  range  from  21.1°C  to  25.5°C  with  a 
relative  humidity  range  of  44%  to  72%  with  occasional  spikes 
to  80%  due  to  room  cleaning.  The  photoperiod  was  12  hours  of 
light  per  day. 
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methods 

Group  Assignment /Acclimation 

Study  mice  were  randomized  into  five  dose  groups  of  10 
males  and  10  females  each  and  vehicle  and  cage  control  groups 
of  5  males  and  5  females  each.  Allocation  was  accomplished 
by  using  a  computer-based  stratified  weight-biased  method. 

The  Beckman  TOXSYS®  Animal  Allocation  Program  was  used  in 
conjunction  with  a  Beckman  TOXSYS®  Data  Collection  Terminal. 
The  animals  were  acclimated  for  10  days  before  the  day  of 
dosing.  During  this  period  they  were  observed  daily  for 
signs  of  illness. 

Dosage  Levels 

The  results  of  the  ALD  determination  suggested  that  the 
median  lethal  aose  (MLD)  was  between  400  and  500  mg (base) /kg 
for  both  male  and  female  mice.  Based  on  these  data,  test 
doses  were  selected  (Table  1) . 


TABLE  1 :  Group  Dose  Schedule 


Group 

Dose 

mg (base) /kg 

1 

794 

2 

316 

3 

398 

4 

501 

5 

631 

6  (vehicle) 

0.2  ml  sterile  water  for  injection 

7  (cage  control) 

N/A 

Compound  Preparation 

Since  the  dose  of  guanidine  hydrochloride  administered 
was  expressed  in  terms  of  the  base  equivalent,  it  was 
necessary  to  correct  for  the  weight  of  the  hydrochloride 
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moiety.  On  a  molecular  weight  basis,  the  hydrochloride  salt 
is  1.63  times  the  weight  of  the  base  equivalent  and  this 
factor  was  used  to  calculate  the  quantity  of  guanidine 
hydrochloride  required  to  achieve  the  required  dose  levels. 
Since  guanidine  hydrochloride  is  freely  soluble  in  water,  all 
dosing  solutions  were  prepared  by  mixing  the  guanidine 
hydrochlroide  in  an  appropriate  volume  of  sterile  water  for 
injection  immediately  before  dosing  the  animals. 

Chemical, Analysis . of  Dosing  Solution 

Guanidine  hydrochloride  was  stable  in  the  vehicle  for 
four  hours  (Appendix  A) .  This  was  sufficient  since  dosing 
was  begun  as  soon  as  the  solutions  were  prepared  and 
completed  within  2  hours.  Tests  for  homogeneity  of  the  test 
compound  in  the  vehicle  were  not  applicable  as  the  test 
compound  was  in  solution. 

lash.  £  r  ac.£dur.e  s 

This  study  was  conducted  in  accordance  with  EPA 
guidelines  (2)  and  LAIR  SOP  OP-STX-36  (3) .  The  volume  of 
dosing  solution  given  each  animal  was  based  upon  the  desired 
dose  level  and  the  compound  concentration  in  suspension.  The 
dose  level  was  increased  by  varying  the  concentration  of  each 
suspension,  and  animals  received  calculated  volumes  based 
upon  weight.  Volumes  ranged  from  0.18  to  0.24  ml  in  the  male 
and  0.16  to  0.21  ml  in  female  mice.  The  vehicle  control 
group  was  given  0.2  ml  of  the  vehicle.  Dosing  was  performed 
by  oral  gavage  without  animal  sedation  or  anesthesia. 

Sterile,  disposable  syringes  (Becton,  Dickenson  &  Co., 
Rutherford,  NJ)  fitted  with  20-gauge,  1-1 /2-inch,  ball- 
tipped,  stainless  steel  Perfektum®  oral  gavage  animal  tubes 
(Popper  &  Sons,  Inc.,  New  Hyde  Park,  NY)  were  used  for 
dosing.  All  animals  were  dosed  between  0916  and  1050  hours 
on  13  February  1984  except  for  Group  1  mice  (794  mg(base)/kg) 
which  were  dosed  between  0916  and  0935  hours  on  14  February 
1984  after  analysis  of  the  data  from  13  February. 

Observations. 

Observations  for  mortality  and  signs  of  acute  toxicity 
were  performed  daily  according  to  the  following  procedure: 

1)  animals  were  observed  undisturbed  in  their  cages,  2) 
animals  were  removed  from  their  cages  and  given  a  physical 
examination,  and  3)  animals  were  observed  after  being 
returned  to  their  cages.  On  the  day  of  dosing,  the  mice  were 
checked  intermittently  throughout  the  day.  Recorded 
observations  were  performed  1,  2,  and  4  hours  after  dosing, 
and  daily  for  the  remainder  of  the  2-week  test  period.  A 
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second  "walk-through"  observation  was  performed  daily  with 
only  significant  observations  recorded.  Body  weights  were 
recorded  periodically  during  the  course  of  the  study. 

Mecca&sy 

Animals  that  died  during  the  observation  period  were 
submitted  for  necropsy.  Those  that  survived  the  14-day  study 
period  were  also  submitted  for  necropsy  after  terminatation 
by  barbiturate  overdose. 

Statistical  Analysis 

Statistical  analyses  were  performed  on  the  study 
results.  Selected  lethal  doses  were  derived  by  probit 
analysis  using  the  maximum  likelihood  methods,  as  described 
by  Finney  (4) .  The  program,  PROBIT,  developed  for  the  Data 
General  Computer,  Model  MV8000,  was  used  to  draw  the  probit 
curve  and  lethal  dose  values. 

Duration  of  Study 

Appendix  C  is  a  historical  listing  of  study  events. 

.Chan.g&s/PeviatiQQs 

The  study  was  performed  as  described  in  the  protocol  and 
applicable  amendments  with  two  exceptions.  Acclimatization 
of  the  animals  to  the  dosing  procedure  was  omitted  because 
previous  studies  indicated  that  acclimatization  alerted  the 
animals  to  the  process  and  made  them  wary  and  difficult  to 
handle.  This  change  had  no  effect  on  the  study.  Group  2 
males  were  inadvertantly  misdosed.  Due  to  an  error  in  mixing 
the  dosing  solution,  they  actually  received  495  mg (base) /kg. 

Raw  Data  and  Final  Report  Storage 

A  copy  of  the  final  report,  study  protocols,  raw  data, 
retired  SOPs,  and  an  aliquot  of  the  test  compound  will  be 
retained  in  the  LAIR  Archives. 


RESULTS 

Mortality 

All  deaths  (42)  occurred  within  4  hours  24  minutes  of 
dosing.  Table  2  lists  the  compound-related  deaths  by  group. 
Appendix  D  is  a  tabular  presentation  of  cumulative  mortality. 
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TABLE  2 :  Compound-Related  Deaths  by  Group 


Group 

Dose 

(mg/kg) 

Compound-Related  Death/ 
Number  in  Group 

Percent 

Mortality 

MALE 

3 

398 

1/10 

10 

2 

495* 

4/10 

40 

4 

501 

4/10 

40 

5 

631 

6/10 

60 

1 

794 

8/10 

80 

6 

Vehicle 

0/5 

0 

7 

Cage 

0/5 

0 

FEMALE 

2 

316 

1/10 

10 

3 

398 

3/10 

30 

4 

501 

4/10 

40 

5 

631 

4/10 

40 

1 

794 

7/10 

70 

6 

Vehicle 

0/5 

0 

7 

Cage 

0/5 

0 

*  These  animals  should  have  received  316  mg (base) /kg,  but 
were  misdosed  due  to  an  error  in  mixing  the  dosing  solution. 
They  actually  received  495  mg (base) /kg. 


Lethal  .Dose,  Calculation 

Lethal  dose  values  were  calculated  by  probit  analysis. 
The  equation  for  the  probit  regression  line  was:  Y  =  -12.79 
+  6.45  log  X  for  males  and  Y  =  -5.41  +  3.73  log  X  for 
females,  where  X  is  the  dose  and  Y  the  corresponding  probit 
value.  Lethal  doses  calculated  from  the  equation  for  the 
probit  regression  line  are  presented  in  Table  3.  Figures  1 
and  2  graphically  present  the  actual  data  points  and  the 
regression  line. 
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TABLE  3 : 

Calculated  Lethal  Doses 
Hydrochloride  in  ICR 

(LD)  of  Guanidine 
Mice 

Effect 

Level 

Calculated  Dose* 

(mg (base) /kg) 

95%  Confidence  Limits 
(mg (base) /kg) 

MALES 

LD10 

LD50 

LD90 

361.3  ±  53.1 

570.8  ±  39.6 

901.8  ±  152.3 

(181.8,  437.9) 
(491.2,  694.7) 
(726.0,  2015.8) 

FEMALES 

LD10 

LD50 

LD90 

281.5  ±  73.0 

621.4  ±  83.4 

1371.7  ±  522.6 

(48.3,  386.7) 
(492.1,  1183.9) 
(877.9,  20689.0) 

*Lethal  Dose  ±  standard  error. 


Clinical  -Ohs^rmLisms. 

The  most  frequently  observed  categories  of  clinical 
signs  in  animals  administered  guanidine  hydrochloride  were 
respiratory  disturbances  (68  of  100  animals  dosed) , 
behavioral  disturbances  (60  of  100) .  Respiratory  signs 
included  changes  in  rate  or  depth,  and  gasping.  Behavioral 
signs  included  irritability,  inactivity,  disorientation, 
hyperactivity,  hypotonia,  jumping,  tremors,  and  twitching. 
Although  clinical  signs  were  observed  at  each  dose  level, 
there  was  no  clear  dose-response  relationship  for  severity  or 
duration  of  the  symptoms. 

The  term  "disorientation"  describes  a  behavior  pattern 
in  which  the  animal  appeared  dazed  and  confused  in  response 
to  external  stimuli.  "Disoriented"  animals  were  observed 
sitting  in  their  cages  with  vacant  stares  and  exhibiting 
little  or  no  response  to  noise,  movement  of  their  cages,  or 
handling.  Their  movements  were  hesitant  and  appeared  random 
except  upon  perceiving  a  threat  which  elicited  grossly 
exaggerated  escape  movements.  The  dehydration  observed  in  4 
mice  was  attributed  to  a  misfunctioning  water  delivery  system 
in  their  cages. 
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Figure  1 

Dose  Response  Curve  for  Guanidine  Hydrochloride  in 

Male  Mice 


2-4  2.6  2.8  3 
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Figure  2 

Dose  Response  Curve  for  Guanidine  Hydrochloride  in 

Female  Mice 


2.4  2.6  2.8  3 
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Twenty-three  male  mice  died  during  the  study.  Of  the  27 
surviving  male  mice,  only  8  were  normal  within  48  hours  of 
dosing.  Nineteen  female  mice  died  during  the  study.  Of  the 
31  surviving  females,  18  were  normal  within  48  hours  of 
dosing.  All  vehicle  control  animals  survived  until  study 
termination  at  14  days.  Table  4  contains  a  summary  of 
clinical  observations.  Appendix  E  contains  individual  animal 
histories . 

Weight  gains  of  survivors  were  not  affected  by  dosing. 
Table  5  presents  the  mean  body  weights  by  groups.  Appendix  F 
contains  individual  weight  tables. 

Gross  Pathology  Observations 

Pulmonary  edema  was  observed  in  6  of  20  animals  dosed  at 
794  mg/kg.  No  other  lesions  were  observed  at  necropsy.  The 
veterinary  pathologist's  report  appears  at  Appendix  G. 


DISCUSSION 

The  calculated  MLD  for  guanidine  hydrochloride  was  570.8 
±39.6  mg (base) /kg  in  male  and  621.4  ±83.4  mg (base) /kg  in 
female  ICR  mice.  These  MLD  values  are  within  the  slightly 
toxic  range  (5) . 

Orally  administered  guanidine  hydrochloride  was  rapidly 
absorbed  in  mice  as  indicated  by  the  onset  of  toxic  signs 
including  death  within  one  hour  of  dosing.  The  toxicity 
observed,  other  than  death,  was  predominately  respiratory  and 
behavioral  signs.  Respiratory  signs  included  increased  rate 
and  depth,  and  gasping.  Behavioral  signs  included 
disorientation,  inactivity,  tremors,  twitching, 
hyperactivity,  irritability,  hypotonia,  and  jumping. 

Guanidine  hydrochloride  augments  the  release  of  acetylcholine 
from  nerve  endings  (6)  and  a  similar  effect  in  the 
respiratory  center  and  central  nervous  system  may  be 
responsible  for  the  clinical  signs  observed  in  this  study. 

The  fact  that  guanidine  hydrochloride  is  a  small  molecule, 
highly  soluble  in  water  and  therefore  readily  permeable  into 
the  central  nervous  system  is  consistent  with  the  rapid  onset 
of  toxicity  following  its  oral  administration. 
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TABLE  4 :  Incidence  Summary  for  Clinical  Observations 

in  Mice  Administered  Guanidine  Hydrochloride 


Category  of  Group 

Clinical  Dose  (mg/kg) 

Signs 

1  2 
Control3  316b 

3 

398 

4 

501 

5 

631 

6 

794 

MALEE  <N=) 

(10) 

(10) 

(10) 

(10) 

(10) 

(10; 

Respiratory0 

2 

5 

8 

4 

4 

7 

Behaviorald 

4 

6 

4 

7 

6 

7 

Convulsions® 

- 

- 

- 

1 

- 

1 

Gastrointestinal 

- 

2 

- 

1 

- 

2 

Rough  Coat 

2 

1 

4 

5 

1 

4 

Squinting 

- 

1 

1 

- 

Hunched  Posture 

- 

2 

2 

1 

1 

2 

Ref lex9 

- 

1 

2 

- 

- 

o 

Prostrate /Moribund 

- 

- 

- 

- 

- 

2 

Miscellaneous*1 

2 

3 

2 

2 

3 

- 

Death 

- 

4 

1 

4 

6 

8 

Normal 

4 

- 

1 

- 

- 

FEMALES  (N=) 

(10) 

(10) 

(10) 

(10) 

(10) 

do: 

Respiratory0 

2 

9 

9 

7 

7 

8 

Behaviorald 

5 

5 

4 

6 

8 

7 

Convulsions® 

- 

- 

- 

- 

- 

1 

Gastrointest inalf 

- 

1 

- 

1 

- 

1 

Rough  Coat 

- 

- 

- 

1 

- 

- 

Squinting 

- 

- 

- 

- 

- 

- 

Hunched  Posture 

1 

1 

1 

2 

2 

2 

Ref lex9 

1 

1 

2 

2 

2 

- 

Prostrate /Moribund 

- 

- 

- 

- 

- 

1 

Miscellaneous*1 

- 

3 

1 

2 

- 

- 

Death 

- 

1 

3 

4 

4 

7 

Normal 

5 

1 

a  Includes  vehicle  and  cage  controls. 
b  Males  actually  received  495  mg/kg. 
c  Includes  changes  in  rate  or  depth,  and  gasping. 

d  Includes  disorientation,  irritability,  inactivity,  hyperactivity, 
hypotonia,  jumping,  tremors,  and  twitching. 
e  Includes  clonic  and/or  tonic  convulsions. 

f  Includes  retching,  dehydration,  diarrhea  and  increased  salivation. 

9  Includes  depressed  grasping  and/or  righting  reflexes,  and  changes  in 
the  startle  reflex. 

b  Includes  material  and  stains  on  perineum/flank  and  granulation/scabs 
at  tag  site. 
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TABLE  5:  Mean  Body  Weights  in  Grams  ±  S.E  t 


Dose 

At 

Dosing 

Day 

Day 

(mg/kg) 

Receipt 

Day 

8 

14* 

MALES 


Vehicle 

28.4 

±0.5(5) 

31.4 

±0.4(5) 

33.8 

±0.9(5) 

29.0 

±0.6(5) 

398 

27.5 

±0.7(10) 

31.4 

±0.6(10) 

33.9 

±1.0(9) 

28.8 

±0.6(9) 

495 

26.8 

±0.4(10) 

30.6 

±0.8 (10) 

31.7 

±1.7(6) 

27.7 

±1.0(6) 

501 

28.2 

±0.5(10) 

31.0 

±0 .3(10) 

33.0 

±1.7(6) 

28.8 

±0.5(6) 

631 

* 

27.9 
±0.5  (10) 

31.2 

±0.7(10) 

33.8 

±1.0(4) 

29.3 

±0.5(4) 

794 

27.1 

±0.7(10) 

31.7 

±0.9(10) 

31.0 
±2.0  (2) 

28.0 
±2.0 (2) 

Cage 

(not  dosed) 

27.2 

±0.8(5) 

32.6 

±1.0(5) 

34.4 

±0.6(5) 

29.4 

±0.6(5) 

FEMALES 


Vehicle 

27.8 

26.8 

28.4 

23.4 

±0.6(5) 

±1.4  (5) 

±0.8  (5) 

±1.2 (5) 

316 

28.1 

27.2 

28.1 

24.3 

±0.5(10) 

±0.7(10) 

±1.0(9) 

±0.6(9) 

398 

26.7 

26.0 

27.7 

23.3 

±0.4(10) 

±0.4  (10) 

±0.8(7) 

±0.6(7) 

501 

28.1 

27.0 

27.3 

24.5 

±0.5(10) 

±0.4  (10) 

±1.1(6) 

±0.4(6) 

631 

28.1 

27.8 

29.0 

24.5 

±0.4(10) 

±0.7(10) 

±0.3(6) 

±0.5(6) 

794 

27.3 

28.2 

29.3 

24.0 

±0.4  (10) 

±0.6(10) 

±1.5(3) 

±1.5(3) 

Cage 

28.4 

28.8 

29.8 

24.8 

(not  dosed) 

±0.2 (5) 

±0.6(5) 

±1.0(5) 

±0.7 (5) 

1  Number  in 

parenthesis  =  number 

of  animals. 

*  Weight  after  an  overnight  fast  before  necropsy. 


Morgan  et  al. — 13 


The  toxic  signs  were  similar  to  those  reported  for 
guanidine  hydrochloride  in  rats  (7)  although  relative 
incidence  was  not  consistent.  For  example,  although 
approximately  the  same  percentage  of  rats  and  mice  exhibited 
behavioral  effects,  50%  more  mice  than  rats  responded  with 
respiratory  stimulation.  Also,  the  gastrointestinal  tract 
was  not  involved  as  significantly  in  the  mouse  study  as  in 
the  rat  study.  At  necropsy,  guanidine  hydrochloride  had 
produced  red  glandular  gastric  mucosa  in  20  of  36  rats  that 
died  during  the  study.  In  the  mouse  study,  similar  lesions 
were  not  observed.  This  may  be  a  reflection  of  the  shorter 
time  between  dosing  and  death  in  the  mice  versus  the  rats. 
While  all  deaths  of  the  mice  occurred  within  4.5  hours  of 
dosing,  all  deaths  of  the  rats  had  not  occurred  until  48 
hours  after  dosing.  Although  the  relative  lack  of  a 
gastrointestinal  effect  in  the  mouse  may  be  due  to  species 
differences  with  the  rat,  it  may  simply  be  due  to  the  fact 
that  death  occurred  so  rapidly  in  the  mouse  that  there  was 
not  sufficient  time  for  recognizable  lesions  to  develop. 


CONCLUSION 

Guanidine  hydrochloride  is  a  slightly  toxic  compound 
that  produces  respiratory  and  behavioral  signs  of  toxicity. 
Calculated  median  lethal  dose  values  were  570.8  ±  39.6 
mg (base) /kg  in  male  and  621.4  ±  83.4  mg (base) /kg  in  female 
ICR  mice. 
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Appendix  A:  CHEMICAL  DATA 


Chemical  Name:  Guanidine  hydrochloride 

Alternate  Name(s):  Aminomethanamidine  hydrochloride, 

Carbamamidine  hydrochloride, 
Carbamidine  hydrochloride. 

Amino formamidine  hydrochloride, 
Iminourea  hydrochloride 

Chemical  Abstracts  Service  Registry  No.:  050-01-1 
LAIR  Code:  TP28 
Chemical  Structure: 

NH2 

h2n—  c— nh2 


+ 

Cl 


Molecular  Formula:  CH5N3 • HCl 
Molecular  Weight:  95.5 
Physical  State:  White  powder 
Melting  Point:  182°-184°C  ( 184°-185°C) 1 2 3 
Analytical  Data: 

Water  content  0.1%  by  Karl  Fischer  analysis.^  The 
material  is  at  least  98%  pure  and  chromatographs  as  one  spot 
by  thin  layer  chromatography.^  Elemental  analysis: 
Calculated  for  CHsN3'HC — Cl,  37.1;  Found:  Cl,  36. 6. An  IR 
spectrum  was  obtained  upon  receipt  of  the  compound.  IR 
(KBr) :  3400,  2750,  1650,  1535,  1050  (broad)  cm-1.  A 

comparison  of  this  spectrum  to  the  Sadtler  standard  spectrum 

confirmed  the  identity  of  the  material.-^ 


1  Zygmunt  R.  Analytical  data  sheet  for  guanidine 
hydrochloride,  lot  number  103F-5623.  Sigma  Chemical  Co., 
St.  Louis,  MO.  16  Feb  84. 

2  Sigma  Chemical  Company,  St.  Louis,  MO.  Becky  Goodloe,  PhD, 
personal  communication,  5  March  1985. 

3  Sadtler  Research  Laboratory,  Inc.,  Sadtler  standard 
spectra,  Philadelphia:  The  Sadtler  Research  Laboratory, 
Inc.,  1962:  Infrared  Spectrogram  #8676. 
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Appendix  A  (cont.):  CHEMICAL  DATA 


Source:  Sigma  Chemical  Company 

St.  Louis,  MO 


Lot  Number:  103F-5623 


Stability  in  Aqueous  Vehicle: 

A  preliminary  study  was  conducted  to  determine  the 
stability  of  guanidine  hydrochloride  in  sterile  water  for 
injection.  A  solution  of  guanidine  hydrochloride  (18.825 
}lg/ml  water)  was  assayed  after  preparation  and  4  hours  later 
by  using  the  Voges-Proskauer  Method. ^  This  method  is 
specific  for  unsubstituted  and  monosubstituted  guanidines  and 
yields  a  colored  derivative  which  is  monitored 
spectrophotometrically .  Three  samples  were  analyzed  for  each 
time  point  and  the  results  were  as  follows: 


Absorbance  Value 

(IsL  -Assay.) . 

2.190 

2.165 

2-.16Q 

X  =  2.172 


Absorbance  Value 

(2nd  Assay) 

2.053 

2.190 

2U.91 


The  values  for  the  two  assays  are  within  1.5%  of  each 
other,  which  is  within  the  error  for  repeated  sampling  using 
this  assay.  This  indicates  that  the  compound  is  stable  in 
aqueous  solution  for  at  least  4  hours. 


4  Micklus  MJ,  Stein  IM.  The  colorimetric  determination  of 
mono-  and  disubstituted  guanidines.  Anal  Biochem 
1973;  54:545-553. 
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Appendix  B:  ANIMAL  DATA 


Species:  Mvs  musculus 

Strain:  ICR 

Source:  Harlan  Sprague-Dawley ,  Inc. 

P.0.  Box  29176 
Indianapolis,  IN  46229 

Sex:  Male  and  female 

Date  of  birth:  30  December  1983 

Method  of  randomization:  TOXSYS  Animal  Allocation  Program 

(SOP  OP-ISG-24) 

Animals  in  each  group:  10  male  and  female  animals, 

Controls  contained  5/sex. 

Condition  of  animals  at  start  of  stud'1  . .ormal 

Body  weight  range  at  dosing:  23-36  g 

Identification  procedures:  Cervical  tag,  tag  numbers 

84C09045  tf'  84C00197,  inclusive. 

Pretest  conditioning:  Quarantine/acclimation  2-12  Feb  84 

Justification:  The  laboratory  mouse  has  proven  to  be  a 

sensitive  and  reliable  system  for  lethal  dose 
determination . 
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Appendix  C:  HISTORICAL  LISTING  OF  STUDY  EVENTS 


Date  Event 


2  Feb  84  Received  77  male  and  76  female  ICR  mice.  Mice 

were  checked  for  physical  condition,  sexed, 
weighed,  cervical  skin  tagged,  and 
individually  caged. 

3-12  Feb  84  Animals  were  observed  daily  during 
quarantine/acclimation  period. 

3  Feb  84  Four  mice  (2  male  and  2  female)  were  submitted 

for  necropsy  quality  control. 

6,9,12  Feb  84  Animals  were  weighed  and  randomized  (6  Feb) 
into  dose  groups. 

7,8  Feb  84  ALD  animals  were  weighed,  dosed,  and  observed. 

13  Feb  84  Group  2-6  animals  were  fasted  4  hours,  weighed, 

dosed,  and  observed  at  1,  2,  and  4  hours  after 
dosing. 

14  Feb  84  Group  1  animals  were  fasted  4  hours,  weighed, 

dosed,  and  observed  at  1,  2,  and  4  hours  after 
dosing . 

14-26  Feb  84  Animals  were  observed  daily  in  a.m.  and  p.m. 

17,21,24  Animals  were  weighed. 

Feb  84 

26  Feb  84  Food  was  removed  at  1600  hours. 

27  Feb  84  All  surviving  animals  were  weighed  and 

submitted  for  necropsy. 
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Appendix  D:  CUMULATIVE  MORTALITY  DATA* 


Doseoo 

Animals 

Dosed 

Time  after  Dosing 

Hours 

12  4  12  3 

Days 

4  5 

6 

7-14 

MALES 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

398 

10 

0 

0 

1 

1 

1 

i 

1 

1 

1 

1 

495t 

10 

0 

3 

4 

4 

4 

4 

4 

4 

4 

4 

501 

10 

0 

3 

4 

4 

4 

4 

4 

4 

4 

4 

631 

10 

2 

4 

5 

6 

6 

6 

6 

6 

6 

6 

794 

10 

1 

3 

7 

8 

8 

8 

8 

8 

8 

8 

FEMALES 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

316 

10 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

398 

10 

0 

1 

3 

3 

3 

3 

3 

3 

3 

3 

501 

10 

1 

2 

4 

4 

4 

4 

4 

4 

4 

4 

631 

10 

0 

0 

4 

4 

4 

4 

4 

4 

4 

4 

794 

10 

1 

2 

7 

7 

7 

7 

7 

7 

7 

7 

Totals 

5 

18 

40 

42 

42 

42 

42 

42 

42 

42 

*  Values  are  deaths/dose  group. 

°°  Guanidine »HC1  doses  were  administered  as  mg (base) /kg. 
t  Animals  were  misdosed — should  have  received  316  mg(base)/kg. 
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Appendix  E:  INDIVIDUAL  ANIMAL  HISTORIES 

MALE:  398  mg/kg  Guanidine »HC1 


Animal 

Numoer 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

84C00048 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

84C00054 

Rough  Coat 

Feb 

13,21 

Slight 

84C00072 

Normal 

N/A 

N/A 

84C00084 

Incr.  Respiration 

Rate 

Feb 

13,  15 

Slight 

Stain,  Yellow,  Perianal 

Feb 

15 

Slight 

Rough  Coat 

Feb 

22 

Slight 

84C00087 

Incr.  Startle  Reflex 

Feb 

13 

Marked 

Irritable 

Feb 

13, 14,16 

Marked 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Incr.  Respiration 

Depth 

Feb 

13 

Slight 

Twitching 

Feb 

13 

Slight 

Inactive 

Feb 

17 

Slight 

84C00098 

Material,  Yellow, 

Perianal 

Feb 

13,24 

Slight 

Material,  Brown,  Perianal 

Feb 

13-15,21 

Moderate 

Rough  Coat 

Feb 

13,14 

Slight 

Tremors 

Feb 

13 

Slight 

Incr.  Respiration 

Rate 

Feb 

13-15 

Slight 

Hunched  Posture 

Feb 

13 

Slight 

84C00100 

Incr.  Respiration 

Rate 

Feb 

15 

Slight 

84C001 02 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Tremors 

Feb 

13 

Moderate 

Hunched  Posture 

Feb 

13 

Slight 

84C00110 

Incr.  Respiration 

Rate 

Feb 

13 

Moderate 

Incr.  Respiration 

Depth 

Feb 

13 

Slight 

Hunched  Posture 

Feb 

18-20 

Slight 

84C00118 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Incr.  Respiration 

Depth 

Feb 

13 

Slight 

Squint ing 

Feb 

13 

Slight 

Inactive 

Feb 

13 

Marked 

Twitching 

Feb 

13 

Slight 

Incr.  Startle  Reflex 

Feb 

13 

Moderate 

Hypotonia 

Feb 

13 

Slight 

Death 

Feb 

13 

2.9  h 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 

MALE:  495  mg/kg  Guanidine»HCl 

Animal  Clinical  Signs  Dates  Observed  Severity 

Number  (1984) 


84C00046 

Granulation,  Ear  Tag 

Feb 

17- 

■20 

Present 

Pus,  Ear  Tag 

Feb 

17- 

■20 

Present 

Inactive 

Feb 

13, 

27 

Slight 

84C00047 

Irritable 

Feb 

13 

Slight 

Dehydrated 

Feb 

21 

Marked 

84C00057 

Irritable 

Feb 

13 

Slight 

Incr.  Respiration  Rate 

Feb 

13 

Slight 

Material,  Brown,  Perianal 

Feb 

13 

Slight 

Hunched  Posture 

Feb 

13 

Slight 

84C00076 

Hunched  Posture 

Feb 

13 

Slight 

Rough  Coat 

Feb 

13 

Slight 

Retching 

Feb 

13 

Slight 

Incr.  Respiration  Rate 

Feb 

13 

Slight 

Tremors 

Feb 

13 

Marked 

Incr.  Salivation 

Feb 

13 

Marked 

Death 

Feb 

13 

1.8  h 

84C00088 

Incr.  Respiration  Rate 

Feb 

13, 

15 

Moderate 

Inactive 

Feb 

13 

Slight 

Incr.  Startle  Reflex 

Feb 

13 

Slight 

Twitching 

Feb 

13 

Slight 

Disoriented 

Feb 

13 

Moderate 

Tremors 

Feb 

13 

Slight 

84C00090 

Death 

Feb 

13 

1.5  h 

84C00095 

Death 

Feb 

13 

1.5  h 

84C00101 

Inactive 

Feb 

13 

Slight 

Twitching 

Feb 

13 

Slight 

Tremors 

Feb 

13 

Slight 

Incr.  Respiration  Rate 

Feb 

13 

Slight 

84C00107 

Death 

Feb 

13 

2.2  h 

84C00112 

Material,  Brown,  Perianal 

Feb 

13 

Slight 

Incr.  Respiration  Rate 

Feb 

13 

Slight 

Stain,  Yellow,  Perianal 

Feb 

13 

Slight 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 

MALE:  501  mg/kg  Guanidine»HCl 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

84C00058 

Irritable 

Feb 

13,  15 

Moderate 

84C00064 

Irritable 

Feb 

13-16 

Slight 

Rough  Coat 

Feb 

13 

Slight 

84C00068 

Death 

Feb 

13 

1.3  h 

84C00083 

Squinting 

Feb 

13 

Slight 

Irritable 

Feb 

13 

Moderate 

Hyperactive 

Feb 

13,  15 

Slight 

Stain,  Yellow,  Perianal 

Feb 

15-17, 23 

Slight 

Rough  Coat 

Feb 

14 

Slight 

Inc.  Respiration  Rate 

Feb 

21,22 

Slight 

84C00086 

Death 

Feb 

13 

1.4  h 

84C00089 

Rough  Coat 

Feb 

13 

Slight 

Irritable 

Feb 

13 

Moderate 

Incr.  Respiration  Rate 

Feb 

13 

Slight 

Inactive 

Feb 

15 

Slight 

84C001 1 1 

Death 

Feb 

13 

1.3  h 

84C00114 

Twitching 

Feb 

13 

Marked 

Incr.  Respiration  Depth 

Feb 

13 

Moderate 

Rough  Coat 

Feb 

13 

Moderate 

Hypotonia 

Feb 

13 

Moderate 

Inactive 

Feb 

13 

Marked 

Death 

Feb 

13 

3.3  h 

84C00120 

Irritable 

Feb 

13 

Slight 

Rough  Coat 

Feb 

13 

Slight 

Stain,  Yellow,  Flank 

Feb 

15 

Slight 

Dehydrated 

Feb 

21 

Marked 

84C00121 

Inactive 

Feb 

13 

Marked 

Hunched  Posture 

Feb 

13 

Moderate 

Incr.  Respiration  Depth 

Feb 

13 

Marked 

Hypotonia 

Feb 

13 

Moderate 

Disoriented 

Feb 

13 

Marked 

Clonic  Convulsion 

Feb 

13 

Moderate 

Incr.  Respiration  Rate 

Feb 

14 

Slight 
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Appendix  E  (cont.)'-  INDIVIDUAL  ANIMAL  HISTORIES 

MALE:  631  mg/kg  Guanidine»HCl 


Animal 

Number 

Clinical  Signs  Dates  Observed 

(1984) 

Severity 

84C00053 

Death 

Feb 

13 

1.1  h 

84C00060 

Hyperactive 

Feb 

13 

Moderate 

84C00062 

Death 

Feb 

13 

1.1  h 

84C00063 

Incr.  Respiration  Rate 

Feb 

13 

Marked 

Incr.  Respiration  Depth 

Feb 

13 

Marked 

Inactive 

Feb 

13 

Marked 

Death 

Feb 

13 

2.9  h 

84C00078 

Incr.  Respiration  Rate 

Feb 

13 

Moderate 

Material,  Yellow,  Perianal 

Feb 

13 

Slight 

Disoriented 

Feb 

13 

Moderate 

Jumping 

Feb 

13 

Moderate 

Twitching 

Feb 

13 

Marked 

Hunched  Posture 

Feb 

13 

Moderate 

Hypotonia 

Feb 

13 

Moderate 

Death 

Feb 

13 

4.2  h 

84C00091 

Death 

Feb 

13 

0.9  h 

84C00093 

Incr.  Respiration  Rate 

Feb 

13, 14,22 

Moderate 

Tremors 

Feb 

13 

Slight 

Hyperactive 

Feb 

14-17 

Slight 

84C00097 

Irritable 

Feb 

13 

Moderate 

Tremors 

Feb 

13 

Slight 

Stain,  Yellow,  Perianal 

Feb 

13,  15 

Slight 

84C00099 

Death 

Feb 

13 

1.0  h 

84C00108 

Material,  Brown,  Perianal 

Feb 

13 

Slight 

Tremors 

Feb 

13 

Slight 

Stain,  Yellow,  Perianal 

Feb 

13, 15, 17,23 

Slight 

Incr.  Respiration  Rate 

Feb 

14 

Slight 

Rough  Coat 

Feb 

15-17 

Slight 

Morgan  et  al. — 25 


Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 

MALE:  794  mg/kg  Guanidine»HCl 

Animal  Clinical  Signs  Dates  Observed  Severity 

Number  (1984) 


84C00049 

Prostrate 

Feb 

14 

Present 

Clonic  Convulsion 

Feb 

14 

Marked 

Jumping 

Feb 

14 

Marked 

Retching 

Feb 

14 

Moderate 

Gasping 

Feb 

14 

Slight 

Incr.  Respiration 

Depth 

Feb 

14 

Slight 

Rough  Coat 

Feb 

14 

Moderate 

Inactive 

Feb 

14 

Marked 

Death 

Feb 

14 

3.8  h 

84C00055 

Irritable 

Feb 

14 

Slight 

Hyperactive 

Feb 

14-16 

Slight 

Rough  Coat 

Feb 

14,  15 

Slight 

Incr.  Respiration 

Rate 

Feb 

14-16 

Slight 

Tremors 

Feb 

14,15 

Slight 

84C00059 

Inactive 

Feb 

14 

Slight 

Incr.  Respiration 

Rate 

Feb 

14-17 

Slight 

Incr.  Startle  Reflex 

Feb 

15 

Slight 

84C00061 

Incr.  Respiration 

Rate 

Feb 

14 

Marked 

Hunched  Posture 

Feb 

14 

Slight 

Disoriented 

Feb 

14 

Moderate 

Twitching 

Feb 

14 

Moderate 

Prostrate 

Feb 

14 

Present 

Tremors 

Feb 

14 

Marked 

Death 

Feb 

14 

4.4  h 

84C00081 

Incr.  Respiration 

Rate 

Feb 

14 

Slight 

Incr.  Respiration 

Depth 

Feb 

14 

Slight 

Hyperactive 

Feb 

14 

Slight 

Rough  Coat 

Feb 

14 

Slight 

Disoriented 

Feb 

14 

Slight 

Retching 

Feb 

14 

Slight 

Death 

Feb 

14 

2.5  h 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 


MALE:  794  mg/kg  Guanidine *HC1  (cont.) 


Animal 

Clinical  Signs 

Dates  Observed 

Severity 

Number 

(1984) 

84C00094 

Death 

Feb  14 

1.1  h 

84C00105 

Death 

Feb  14 

0.4  h 

84C00106 

Incr.  Respiration  Rate 

Feb  14 

Slight 

Rough  Coat 

Feb  14 

Slight 

Incr.  Startle  Reflex 

Feb  14 

Slight 

Depr.  Grasping  Reflex 

Feb  14 

Moderate 

Disoriented 

Feb  14 

Moderate 

Death 

Feb  14 

3.4  h 

84C00109 

Death 

Feb  14 

1.1  h 

84C00115 

Incr.  Respiration  Rate 

Feb  14 

Slight 

Hunched  Posture 

Feb  14 

Slight 

Incr.  Startle  Reflex 

Feb  14 

Slight 

Depr.  Grasping  Reflex 

Feb  14 

Slight 

Twitching 

Feb  14 

Slight 

Hyperactive 

Feb  14 

Moderate 

Death 

Feb  15 

3.6  h 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 


MALE:  Control 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

84C00051 

Vehicle 

Inactive 

Feb 

13 

Marked 

Rough  Coat 

Feb 

13 

Moderate 

84C00052 

Inactive 

Feb 

13 

Slight 

84C00074 

Inactive 

Feb 

13 

Slight 

84C00103 

Normal 

N/A 

N/A 

84C00119 

Rough  Coat 

Feb 

13 

Slight 

Irritable 

Feb 

15,21 

Slight 

Stain,  Yellow,  Perianal 

Feb 

15,16,22-24 

Moderate 

Incr.  Respiration  Rate 

Feb 

16,  17 

Slight 

84C00077 

Cage 

Normal 

N/A 

N/A 

84C00080 

Granulation,  Tag  Site 

Feb 

18 

N/A 

Scab,  Neck 

Feb 

19,20 

N/A 

84C00085 

Normal 

N/A 

N/A 

84C00092 

Incr.  Respiration  Rate 

Feb 

22 

Slight 

84C00116 

Normal 

N/A 

N/A 

Morgan  et  al. — 28 


Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 


FEMALE:  316  mg/kg  Guanidine»HCl 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

84C00123 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Incr.  Respiration 

Depth 

Feb 

13 

Slight 

Hunched  Posture 

Feb 

13 

Slight 

Death 

Feb 

13 

2.6  h 

84C00139 

Inactive 

Feb 

13 

Slight 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Material,  Yellow, 

Perianal 

Feb 

14 

Slight 

Dehydrated 

Feb 

21,22 

Marked 

84C00141 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Tremors 

Feb 

13 

Slight 

Disoriented 

Feb 

13 

Slight 

84C00143 

Incr.  Respiration 

Depth 

Feb 

13 

Marked 

84C00148 

Incr.  re- 1  iration 

Rate 

Feb 

13 

Slight 

84C00152 

Inc..  Respiration 

Rate 

Feb 

13 

Slight 

Irritable 

Feb 

13 

Slight 

Stain,  Brown,  Perianal 

Feb 

13 

Slight 

84C00154 

Irritable 

Feb 

13, 15,24,25 

Moderate 

Incr.  Respiration 

Rate 

Feb 

13,  14 

Slight 

Hyperactive 

Feb 

14 

Slight 

84C00176 

Incr.  Respiration 

Rate 

Feb 

13,  15 

Slight 

84C00188 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Incr.  Startle  Reflex 

Feb 

13 

Slight 

Tremors 

Feb 

13 

Slight 

Stain,  Brown,  Perianal 

Feb 

13 

Slight 

84C001 91 

Normal 

N/A 

N/A 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 


FEMALE:  398  mg/kg  Guanidine • HC1 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

84C00131 

Incr . 

Respiration 

Rate 

Feb 

13, 14 

Slight 

84C00137 

Incr . 

Respiration 

Rate 

Feb 

13 

Slight 

84C00157 

Incr . 

Respiration 

Rate 

Feb 

13 

Slight 

84C00158 

Incr . 

Respiration 

Rate 

Feb 

13 

Slight 

84C00166 

Incr . 

Respiration 

Rate 

Feb 

13 

Slight 

84C00171 

Incr. 

Respiration 

Rate 

Feb 

13 

Slight 

Incr. 

Startle  Reflex 

Feb 

13 

Moderate 

Twitching 

Feb 

13 

Marked 

Hyperactive 

Feb 

14-17 

Slight 

84C00181 

Death 

Feb 

13 

1.6  h 

84C00184 

Incr . 

Respiration 

Rate 

Feb 

13 

Moderate 

Incr . 

Startle  Reflex 

Feb 

13 

Slight 

Stain, 

Brown,  Perianal 

Feb 

13 

Slight 

Irritable 

Feb 

13 

Slight 

84C00195 

Inact ive 

Feb 

13 

Moderate 

Incr . 

Respiration 

Rate 

Feb 

13 

Slight 

Hunched  Posture 

Feb 

13 

Slight 

Hypotonia 

Feb 

13 

Slight 

Death 

Feb 

13 

2.9  h 

84C00196 

Incr . 

Respiration 

Depth 

Feb 

13 

Moderate 

Disoriented 

Feb 

13 

Slight 

Twitching 

Feb 

13 

Marked 

Death 

Feb 

13 

2.2  h 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 

FEMALE:  501  mg/kg  Guanidine»HCl 


Animal 

Number 

Clinical  Signs  Dates  Observed 

(1984) 

Severity 

84C001 32 

Inactive 

Feb 

13 

Marked 

Incr.  Respiration  Rate 

Feb 

13 

Marked 

Incr.  Respiration  Depth 

Feb 

13 

Slight 

Hypotonia 

Feb 

13 

Moderate 

Tremors 

Feb 

13 

Slight 

Hyperactive 

Feb 

16 

Slight 

84C00134 

Incr.  Respiration  Rate 

Feb 

13 

Slight 

84C00136 

Incr.  Respiration  Rate 

Feb 

13,  14 

Marked 

Hunched  Posture 

Feb 

13 

Slight 

Irritable 

Feb 

13 

Slight 

Stain,  Brown,  Perianal 

Feb 

13 

Slight 

Dehydrated 

Feb 

21 

Marked 

84C00140 

Death 

Feb 

13 

1.2  h 

84C00153 

Death 

Feb 

13 

2.3  h 

84C00167 

Hunched  Posture 

Feb 

13 

Slight 

Material,  Yellow,  Perianal 

Feb 

13 

Slight 

Inactive 

Feb 

13 

Moderate 

Incr.  Respiration  Depth 

Feb 

13 

Moderate 

Death 

Feb 

13 

3.1  h 

84C001 69 

Incr.  Respiration  Rate 

Feb 

13 

Slight 

Rough  Coat 

Feb 

13 

Slight 

Incr.  Startle  Reflex 

Feb 

13 

Slight 

Jumping 

Feb 

13 

Slight 

84C00173 

Incr.  Respiration  Rate 

Feb 

13 

Moderate 

Disoriented 

Feb 

13 

Slight 

84C00175 

Death 

Feb 

13 

1.0  h 

84C00189 

Incr.  Respiration  Rate 

Feb 

13,  14 

Slight 

Incr.  Startle  Reflex 

Feb 

13 

Moderate 

Twitching 

Feb 

13 

Slight 

Irritable 

Feb 

13,  14 

Marked 

Tremors 

Feb 

13 

Slight 

Hyperactive 

Feb 

15-17,24,25 

Slight 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 


FEMALE:  631  mg/kg  Guanidine*HCl 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

84C00128 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Tremors 

Feb 

13 

Slight 

Twitching 

Feb 

13 

Marked 

Incr.  Respiration 

Depth 

Feb 

13 

Moderate 

Disoriented 

Feb 

13 

Moderate 

Hypotonia 

Feb 

13 

Moderate 

Death 

Feb 

13 

4.1  h 

84C00130 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Incr.  Respiration 

Depth 

Feb 

13 

Slight 

Tremors 

Feb 

13 

Slight 

Inactive 

Feb 

13 

Slight 

Death 

Feb 

13 

3.5  h 

84C00142 

Hunched  Posture 

Feb 

13 

Slight 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

Irritable 

Feb 

13 

Slight 

84C00156 

Incr.  Respiration 

Rate 

Feb 

13 

Slight 

84C00160 

Irritable 

Feb 

16 

Slight 

Hyperactive 

Feb 

17 

Slight 

84C00161 

Incr.  Respiration 

Rate 

Feb 

13,  14 

Moderate 

Hyperactive 

Feb 

13 

Marked 

Irritable 

Feb 

13,14 

Slight 

84C00164 

Incr.  Respiration 

Rate 

Feb 

13,16,  17 

Moderate 

Incr.  Startle  Reflex 

Feb 

13 

Slight 

Hyperactive 

Feb 

13 

Moderate 
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Appendix  E  (cont.) :  INDIVIDUAL  ANIMAL  HISTORIES 

FEMALE:  631  mg/kg  Guanidine*HCl  (cont.) 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

84C00183 

Death 

Feb 

13 

2.1  h 

84C00186 

Twitching 

Feb 

13 

Moderate 

Incr.  Startle  Reflex 

Feb 

13 

Slight 

Tremors 

Feb 

13 

Slight 

Irritable 

Feb 

13 

Slight 

Disoriented 

Feb 

13,16 

Slight 

Hyperactive 

Feb 

15-17 

Slight 

84C001 94 

Incr.  Respiration  Depth 

Feb 

13 

Marked 

Inactive 

Feb 

13 

Marked 

Hunched  Posture 

Feb 

13 

Slight 

Hypotonia 

Feb 

13 

Moderate 

Death 

Feb 

13 

2.7  h 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 

FEMALE:  794  mg/kg  Guanidine • HC1 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

84C00127 

Hyperactive 

Feb 

14-17 

Slight 

Incr.  Respiration  Rate 

Feb 

14,15 

Marked 

Hunched  Posture 

Feb 

14 

Slight 

Twitching 

Feb 

14 

Moderate 

84C00129 

Death 

Feb 

14 

0.2  h 

84C00145 

Hyperactive 

Feb 

14 

Slight 

Gasping 

Feb 

14 

Slight 

Death 

Feb 

14 

2.5  h 

84C00147 

Irritable 

Feb 

14 

Slight 

Incr.  Respiration  Rate 

Feb 

14-17 

Marked 

Hyperactive 

Feb 

16 

Slight 

84C00159 

Incr.  Respiration  Rate 

Feb 

14 

Slight 

Death 

Feb 

14 

2.5  h 

84C00168 

Death 

Feb 

14 

1.1  h 

84C00170 

Incr.  Respiration  Rate 

Feb 

14,15 

Moderate 

Incr.  Respiration  Depth 

Feb 

14 

Slight 

Disoriented 

Feb 

14,  15 

Moderate 

Hunched  Posture 

Feb 

14 

Slight 

Inactive 

Feb 

14 

Moderate 

Irritable 

Feb 

15,  16 

Slight 

84C00174 

Incr.  Respiration  Rate 

Feb 

14 

Slight 

Twitching 

Feb 

14 

Slight 

Hypotonia 

Feb 

14 

Slight 

Death 

Feb 

14 

2.4  h 

84C001 82 

Disoriented 

Feb 

14 

Moderate 

Retching 

Feb 

14 

Moderate 

Incr.  Respiration  Depth 

Feb 

14 

Moderate 

Inactive 

Feb 

14 

Moderate 

Irritable 

Feb 

14 

Slight 

Death 

Feb 

14 

3.5  h 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 

FEMALE:  794  mg/kg  Guanidine *HC1  (cont.) 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

84C00193 

Irritable 

Feb  14 

Slight 

Incr.  Respiration  Rate 

Feb  14 

Moderate 

Clonic  Convulsions 

Feb  14 

Marked 

Tonic  Convulsions 

Feb  14 

Marked 

Prostrate 

Feb  14 

Present 

Death 

Feb  14 

3.5  h 
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Appendix  E  (cont.):  INDIVIDUAL  ANIMAL  HISTORIES 

FEMALE:  Control 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1984) 

Severity 

Vehicle 

84C00122 

Incr.  Startle  Reflex 
Hunched  Posture 

Irritable 

Feb  13 

Feb  13 

Feb  14 

Slight 

Slight 

Slight 

84C00149 

Normal 

N/A 

N/A 

84C00162 

Hyperactive 

Feb  13 

Slight 

84C00163 

Normal 

N/A 

N/A 

84C00187 

Incr.  Respiration  Rate 
Iritable 

Feb  13 

Feb  14 

Slight 

Slight 

Cage 


84C00125 

Normal 

N/A 

N/A 

84C00133 

Normal 

N/A 

N/A 

84C00135 

Normal 

N/A 

N/A 

84C00179 

Incr.  Respiration  Rate 

Feb 

13 

Moderate 

Irritable 

Feb 

13,16 

Slight 

Hyperactive 

Feb 

14,15 

Slight 

84C00192 

Irritable 

Feb 

14 

Slight 
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Appendix  F:  INDIVIDUAL  BODY  WEIGHTS! 

MALES:  398  mg/kg  Guanidine»HCl 


Animal 

Number, 

84C00048 

28 

32 

33 

34 

35 

29 

84C00054 

30 

33 

35 

36 

36 

28 

84C00072 

28 

30 

29 

32 

33 

27 

84C00084 

32 

33 

32 

34 

38 

30 

84C00087 

26 

28 

31 

27 

31 

26 

84C00098 

24 

32 

35 

35 

36 

29 

84C00100 

25 

30 

31 

34 

33 

28 

84C00102 

27 

33 

36 

36 

37 

31 

84C00110 

28 

33 

36 

37 

38 

31 

84C00118 

27 

30 

Dead 

Mean 

27.5 

31.4 

33.1 

33.9 

35.2 

28.8 

Standard 

Deviation 

2.3 

1.8 

2.5 

3.0 

2.4 

1.7 

Standard 

Error 

0.7 

0.6 

0.8 

1.0 

0.8 

0.6 

t  Weight 

is  given 

in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.):  INDIVIDUAL  BODY  WEIGHTS t 


MALES:  495  mg/kg  Guanidine *HC1 


Animal 

Number 

■ 

84C00046 

27 

30 

29 

31 

32 

27 

84C00047 

26 

30 

31 

24 

33 

27 

84C00057 

26 

28 

31 

32 

32 

25 

84C00076 

28 

29 

Dead 

84C00088 

27 

29 

30 

32 

33 

26 

84C00090 

27 

34 

Dead 

84C00095 

25 

33 

Dead 

84C00101 

26 

32 

33 

36 

36 

30 

84C00107 

27 

27 

Dead 

84C001 12 

29 

34 

35 

35 

37 

31 

Mean 

26.8 

30.6 

31.5 

31.7 

33.8 

27.7 

Standard 

Deviation 

1.4 

2.5 

2.2 

4.2 

2.1 

2.3 

Standard 

Error 

0.4 

0.8 

0.9 

1 .7 

0.9 

1.0 

t  Weight  is  given  in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.):  INDIVIDUAL  BODY  WEIGHTSt 

MALES:  501  mg/kg  Guanidine *HC1 


Animal 

Number.  Receipt  Dosing  Day  4  Day  J  Day .  IQ  Day_ i.' 


84C00058 

26 

31 

34 

36 

36 

29 

84C00064 

30 

32 

35 

36 

36 

30 

84C00068 

29 

30 

Dead 

84C00083 

30 

31 

32 

33 

33 

28 

84C0008  6 

30 

31 

Dead 

84C0008  9 

27 

33 

36 

34 

38 

30 

84C00111 

26 

29 

Dead 

84C001 14 

28 

31 

Dead 

84C00120 

27 

31 

32 

25 

33 

27 

84C00121 

29 

31 

32 

34 

34 

29 

Mean 

28.2 

31.0 

33.5 

33.0 

35.0 

28.8 

Standard 

Deviation 

1 . 6 

1.1 

1.8 

4 . 1 

2.0 

1.2 

Standard 

Error 

0.5 

0.3 

0.7 

1.7 

0.8 

0.5 

t  Weight  is 

given 

in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.) :  INDIVIDUAL  BODY  WEIGHTSt 

MALES:  631  mg/kg  Guanidine • HC1 


Animal 

Nuinb.ex. 

Receipt 

Dosing 

Day_  A 

Day  _8 

D.ay._Ll 

Day.  14  *. 

84C00053 

28 

27 

Dead 

84C00060 

29 

32 

32 

36 

36 

30 

84C00062 

26 

30 

Dead 

84C00063 

29 

32 

Dead 

84C00078 

29 

34 

Dead 

84C00091 

30 

31 

Dead 

84C00093 

27 

31 

32 

34 

34 

29 

84C00097 

27 

30 

32 

34 

34 

28 

84C00099 

29 

34 

Dead 

84C00108 

25 

31 

34 

31 

35 

30 

Mean 

27.9 

31.2 

32.5 

33.8 

34 . 8 

29.3 

Standard 

Deviation 

1 . 6 

2.0 

1.0 

2.1 

1  .0 

1.0 

Standard 

Error 

0.5 

0.7 

0.5 

1.0 

0.5 

0.5 

t  Weight  is  given  in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.) :  INDIVIDUAL  BODY  WEIGHTSt 


MALES:  794  mg/kg  Guanidine«HCl 


Animal 

Number 

84C00049 

27 

32 

Dead 

84C00055 

27 

31 

26 

33 

35 

30 

84C00059 

23 

27 

29 

29 

32 

26 

84C00061 

25 

30 

Dead 

84C00081 

28 

28 

Dead 

84C00094 

26 

31 

Dead 

84C00105 

28 

35 

Dead 

84C00106 

30 

36 

Dead 

84C00109 

27 

33 

Dead 

84C00115 

30 

34 

Dead 

Mean 

27.1 

31.7 

27.5 

31.0 

33.5 

28.0 

Standard 

Deviation 

2.1 

2.9 

2.1 

2 . 8 

2.1 

2.8 

Standard 

Error 

0.7 

0.9 

1.5 

2.0 

1.5 

2.0 

t  Weight 

is  given 

in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.J:  INDIVIDUAL  BODY  WEIGHTSt 


FEMALES:  316 

mg /kg 

Guanidine 

•  HC1 

Animal 

Mumbfix 

Dosing 

Day. -4 

Day.  _& 

Day  10 

Day,  JA1 

84C00123 

30 

28 

Dead 

84C00139 

27 

25 

28 

22 

30 

24 

84C00141 

28 

31 

31 

32 

32 

26 

84C00143 

29 

29 

30 

30 

29 

26 

84C00148 

28 

25 

28 

28 

30 

26 

84C00152 

26 

24 

26 

26 

27 

22 

84C00154 

26 

26 

28 

27 

27 

22 

84C00176 

30 

29 

30 

29 

30 

25 

84C00188 

30 

29 

28 

31 

30 

25 

84C001 91 

27 

26 

27 

28 

27 

23 

Mean 

28.1 

27.2 

28.4 

28.1 

29.1 

24.3 

Standard 

Deviation 

1.6 

2.3 

1 . 6 

3.0 

1  .  8 

1.7 

Standard 

Error 

0.5 

0.7 

0.5 

1.0 

0.6 

0.6 

t  Weight 

is  given 

in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.):  INDIVIDUAL  BODY  WEIGHTSt 


FEMALES:  398 

mg /kg 

Guanidine 

•HC1 

Animal 

Number 

Receipt 

Dosing 

D&y_l 

D.ay_  £ 

Day  11 

Hay -11*. 

84C00131 

26 

26 

27 

26 

27 

24 

84C00137 

25 

27 

30 

29 

28 

24 

84C00157 

29 

26 

26 

O  "7 
/-  1 

26 

22 

84C00158 

26 

24 

26 

27 

26 

22 

84C00166 

25 

25 

25 

26 

26 

22 

84C00171 

27 

25 

26 

28 

27 

23 

84C00181 

28 

26 

Dead 

84C00184 

26 

28 

29 

31 

30 

26 

84C00195 

28 

26 

Dead 

84C00196 

27 

27 

Dead 

Mean 

26.7 

26.0 

27.0 

27.7 

27.1 

23.3 

Standard 

Deviation 

1.3 

1.2 

1.8 

1.8 

1.5 

1.5 

Standard 

Error 

0.4 

0.4 

0.7 

0.8 

0.6 

0.6 

t  Weight 

is  given 

in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.):  INDIVIDUAL  BODY  WEIGHTS! 

FEMALES:  501  mg/kg  Guanidine*HCl 


Animal 


Number 

Receipt 

Dosing 

Day.  1 

Day  ,8 

Day.  II 

Day  14* 

84C00132 

27 

27 

27 

28 

28 

23 

84C00134 

29 

26 

27 

29 

28 

24 

84C00136 

30 

28 

28 

22 

30 

24 

84C00140 

28 

26 

Dead 

84C00153 

29 

29 

Dead 

84C00167 

30 

28 

Dead 

84C001 69 

28 

26 

28 

29 

30 

25 

84C00173 

26 

27 

28 

27 

30 

25 

84C00175 

26 

25 

Dead 

84C00189 

28 

28 

29 

29 

31 

26 

Mean 

28 . 1 

27.0 

27.8 

27.3 

29.5 

24.5 

Standard 

Deviation 

1.5 

1.3 

0.8 

2.7 

1 .2 

1.1 

Standard 

Error 

0.5 

0.4 

0.3 

1  . 1 

0.5 

0.4 

t  Weight  is  given  in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.):  INDIVIDUAL  BODY  WEIGHTSt 


FEMALES:  631  mg/kg  Guanidine*HCl 


Animal 

Number 

Receipt 

Dosing 

Day  4 

Day  3 

Day  11 

D-ay-Ll.* 

84C00128 

30 

30 

Dead 

84C00130 

28 

32 

Dead 

84C00142 

27 

27 

28 

28 

29 

24 

84C00156 

27 

27 

27 

29 

29 

24 

84C00160 

27 

26 

28 

29 

29 

24 

84C00161 

29 

30 

31 

29 

32 

27 

84C00164 

28 

28 

29 

30 

30 

24 

84C00183 

30 

25 

Dead 

84C00186 

28 

27 

28 

29 

29 

24 

84C00194 

27 

26 

Dead 

Mean 

28.1 

27.8 

28.5 

29.0 

29.7 

24.5 

Standard 

Deviation 

1.2 

2.2 

1 . 4 

0.6 

1.2 

1.2 

Standard 

Error 

0.4 

0.7 

0.6 

0.3 

0.5 

0.5 

t  Weight 

is  given 

in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.) :  INDIVIDUAL  BODY  WEIGHTSt 

FEMALES:  794  mg/kg  Guar.idine*HCl 


Animal 

Number  Receipt  Dosing  Day  4  lay_£  lay  11  n:;t _ 14* 


84C00127 

26 

27 

27 

29 

28 

23 

84C00129 

27 

29 

Dead 

84C00145 

27 

29 

Dead 

84C00147 

26 

26 

27 

76 

26 

22 

84C00159 

26 

27 

Dead 

84C00168 

27 

27 

Dead 

84C00170 

30 

31 

31 

32 

31 

27 

84C00174 

27 

27 

Dead 

84C00182 

28 

28 

Dead 

84C001 93 

29 

31 

Dead 

Mean 

27.3 

28.2 

28.3 

29.3 

28 . 3 

24.0 

Standard 

Deviation 

1 . 3 

1.8 

2.3 

2.5 

2 . 5 

2.7 

Standard 

Error 

0.4 

0.6 

1.3 

1 .5 

1 . 5 

1.5 

t  Weight  is  given  in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont.):  INDIVIDUAL  BODY  WEIGHTS! 

Vehicle  Control 


Animal 


Number 

Receipt 

Do.  sing. 

Day  4 

Day.._S. 

Day  11 

Day  14* 

MALES 

84C00051 

28 

32 

32 

33 

34 

28 

84C00052 

27 

30 

31 

32 

34 

28 

84C00074 

29 

32 

33 

32 

34 

28 

84C00103 

30 

31 

33 

36 

36 

31 

84C00119 

28 

32 

31 

36 

36 

30 

Mean 

28.4 

31.4 

32.0 

33.8 

34.8 

29.0 

Standard 

Deviation 

1  .  1 

0.9 

1.0 

2.1 

1 .  1 

1 . 4 

Standard 

Error 

0.5 

0-4 

0.5 

0.9 

0.5 

0.6 

FEMALES 

84C00122 

29 

29 

30 

30 

30 

25 

84C00149 

26 

24 

25 

26 

26 

21 

84C00162 

27 

23 

26 

27 

27 

21 

84C00163 

28 

28 

29 

30 

29 

23 

84C00187 

29 

30 

30 

29 

33 

27 

Mean 

27 . 8 

26.8 

28.0 

28.4 

29.0 

23.4 

Standard 

Deviation 

1 . 3 

3.1 

2.4 

1 .  8 

2.7 

2.6 

Standard 

Error 

0.6 

1  .  4 

1 . 1 

0.8 

1.2 

1.2 

t  Weight  i 

s  given 

in  grams 

- 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  F  (cont . ) :  INDIVIDUAL  BODY  WEIGHTSt 

Cage  Control 


MALES 


84C00077 

27 

31 

32 

33 

34 

28 

84C00080 

26 

33 

34 

33 

35 

28 

84C00085 

25 

32 

29 

35 

36 

31 

84C000  92 

29 

34 

34 

35 

35 

30 

84C00116 

29 

33 

34 

36 

36 

30 

Mean 

27.2 

32.6 

32.6 

34.4 

35.2 

29.4 

Standard 

Deviation 

1.8 

1.1 

2.2 

1.3 

0.8 

1.3 

Standard 

Error 

0.8 

0.5 

1.0 

0.6 

0.4 

0.6 

FEMALES 


84C00125 

29 

30 

30 

32 

31 

27 

84C00133 

29 

30 

31 

32 

32 

25 

84C00135 

28 

27 

27 

27 

28 

23 

84C00179 

28 

28 

28 

29 

30 

25 

84C001 92 

28 

29 

29 

29 

28 

24 

Mean 

28.4 

28.8 

29.0 

29.8 

29.8 

24 . 8 

Standard 

Deviation 

0.6 

1.3 

1.6 

2.2 

1.8 

1.5 

Standard 

Error  0.2  0.6  0.7  1.0  0.8 

t  Weight  is  given  in  grams. 

*  Animals  were  fasted  overnight  before  necropsy. 
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Appendix  G:  PATHOLOGY  REPORT 


PATHOLOGY  REPORT 
GLP  Study  83-020 

Oral  Lethal  Dose  (LD^)  Test  in  Mice  of 
Guanidine  HCL(CHeN,HGL)  (CAS  No.  050-01-1) 

D  O 


History:  60  male  and  60  female  ICR  strain  young  adult  mice  were 
divided  into  seven  groups  per  sex.  Ten  each  were  placed  in  the 
5  dose  groups,  5  each  in  the  vehicle  control  groups  and  five 
each  in  the  cage  control  groups.  Dosage  was  done  by  oral 
gavage.  Sterile  water  was  used  as  the  vehicle  for  the  test 
compound  which  was  dosed  as  follows: 


Group  #  Dose  mg /kg 


No.  Mice/ Sex 


1  794 

2  316* 

3  398 

4  501 

5  631 

6  0.2  ml  H2O  veh.  cntr. 

7  Cage  control 


10  male,  10  female 
10  male,  10  female 
10  male,  10  female 
10  male,  10  female 
10  male,  10  female 
5  male,  5  female 
5  male,  5  female 


Forty  two  mice  died  within  cne  to  four  hours  after  dosing  and 
were  necropsied  cn  'he  same  day.  The  remaining  mice  survived 
until  completion  of  the  study  14  days  after  dosing.  The  mice 
were  anesthetized  with  pentobarbital,  intr a-per itoneal 
injection,  and  killed  by  exsanguination  frcm  severed  axillary 
vessels . 


Gross  necropsy  findings:  One  high  dose  male  mouse  and  five  high 
dose  female  mice  had  dark  red  lungs  which  did  not  collapse  and 
foamy  fluid  freely  exuded  frcm  the  trachea  (compatible  with 
pulmonary  edema ) .  None  of  the  remaining  mice  had  gross  lesions . 

*Received  495  mg  (base) /kg  due  to  formulation  error. 
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Appendix  G  (cont.) :  PATHOLOGY  REPORT 


Table:  Summary  of  Deaths  and  Lesions  by  Group 


Group  # 


Gross 

Died  Euthanized  Lesions 


Number  of 
Animals 


1  male 

8 

2 

1  pulmonary  edema 

10 

1  female 

7 

3 

5  pulmonary  edema 

10 

2  male 

4 

6 

none 

10 

2  female 

1 

9 

none 

10 

3  male 

1 

9 

none 

10 

3  female 

3 

7 

none 

10 

4  male 

4 

6 

none 

10 

4  female 

4 

6 

none 

10 

5  male 

6 

4 

none 

10 

5  female 

4 

6 

none 

10 

6  male 

0 

5 

none 

5 

6  female 

0 

5 

none 

5 

7  male 

0 

5 

none 

5 

7  female 

0 

5 

none 

5 

Summary:  The  pulmonary  edema  seen  in  6  of  20  high  dose  mice  was 
probably  test  compound  related.  No  other  gross  lesions  were 
seen  in  test  mice.  No  lesions  were  seen  in  the  vehicle  control 


Chief,  Pathology  Services  Group 


8  May  1985 
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